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OBJECTIVE

The patient-centered medical home has gained much traction. Little is known
about the relationship between the model and specific health care processes
for chronic diseases such as diabetes. This study assesses the impact of features
of a medical home on diabetes care.

RESEARCH DESIGN AND METHODS

A cross-sectional survey of 540 patients with Medicaid (Medi-Cal) health in-
surance and type 2 diabetes in Los Angeles County was performed. The Primary
Care Assessment Tools was used to measure seven features of medical-home
performance.

RESULTS

The response rate of the patient survey was 68.9%. Patient-reported medical-
home performance averaged a score of 2.85 6 0.29 (on a 1–4 scale, with 4
equaling the best care). Patients who receivedmore timely and thorough diabetes
care reported higher medical-home performance in every feature except for the
comprehensiveness-services available. For example, the first-contact access fea-
ture score was higher among patients who had an HbA1c test in the past 6 months
versus those who did not (2.38 vs. 2.25; P < 0.05). Before and after adjusting for
sociodemographics and health status, total medical-home performance was pos-
itively associated with each diabetes care measure. A 1-point increase in total
medical-home score was associated with 4.53 higher odds of an HbA1c test in the
past 6 months and 1.88 higher odds of an eye exam in the past year.

CONCLUSIONS

Features consistent with higher medical-home performance are associated with
improvements in patient-reported diabetes care process measures, even in this
low socioeconomic status setting. The patient-centeredmedical-homemodelmay
help in caring for people with type 2 diabetes.

Diabetes is the seventh leading cause of death in the U.S. and is widely considered a
forthcoming global epidemic (1). It is more prevalent in certain vulnerable sub-
groups, particularly in African Americans and Latinos and those of lower socioeco-
nomic status (SES). Additionally, there are significant racial/ethnic and SES
disparities in diabetes care, management, and health outcomes (2). African Amer-
icans and Latinos, for example, have two to four times the rate of related renal
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disease, blindness, amputation, and
amputation-relatedmortality compared
with non-Hispanic whites (3).
Disparities in diabetes outcomes are

the product of multiple interacting
factors, including individual, family,
neighborhood, and community factors.
Disparities in outcomes are also likely
due to poorer-quality diabetes care re-
ceived by vulnerable populations. As ev-
idence of this, the Agency for Healthcare
Research and Quality has reported dis-
parities of up to 20% in the receipt of
preventive services for diabetes across
race/ethnicity, income, and education
groups (4). Other studies have found
that differences in diabetes care vary
according to characteristics of primary
care practices (5,6).
Individuals with diabetes receive the

majority of their care in a primary care
setting (7). Thus it is imperative to under-
stand health care factors that influence
care in this setting, especially with the
advent of changes to the primary care
environment. Most notably, this involves
the concept of the patient-centeredmed-
ical home. A medical home reflects an
accessible, ongoing source of primary
care that delivers or coordinates the ma-
jority of a patient’s care. Medical-home
definitions vary considerably across or-
ganizations, but there is consensus on at
least four key features: first-contact care,
continuity, comprehensiveness, and
coordination (8,9). Other features some-
times include aspects of community-
oriented care, family-centered care, and
cultural competence.
The evidence cited to promote the

medical home is derived almost wholly
from the literature on primary care deliv-
ery (10). There is a substantive literature
demonstrating the benefits of primary
care to equity and efficiency and in health
care (11), and primary care is a corner-
stone of health system efforts to reduce
disparities (12). Most of these studies as-
sess the general population in need of
preventive care, not those from vulnera-
ble populations who have chronic condi-
tions, such as diabetes.
Thus we undertook this study to eval-

uate whether patient-reported indica-
tors of care that are consistent with
the medical-home model are associated
with patient-reported receipt of recom-
mended preventive diabetes services for
adults considered vulnerable. We hy-
pothesized that patients with physicians

who are reported to function more like a
medical home will be more likely to re-
port better preventive diabetes care (in-
cluding both recommended screening
and patient education).

RESEARCH DESIGN AND METHODS

Study Sample
The data for this analysis are from a
cross-sectional survey of patients aged
19–63 years with type 2 diabetes and
Medicaid (Medi-Cal) health insurance
in Los Angeles County. Sampling was
conducted in two stages. First, primary
care physicians (i.e., family medicine, in-
ternal medicine, and general practice)
were identified through publicly avail-
able network data for one of the largest
Medicaid plans in the county. From a list
of 471 eligible physicians, theywere ran-
domly drawn and recruited until we
reached our target sample size of 100
(n = 104; 75% response rate). Random
selection of physicians was accom-
plished on a rolling basis through a ran-
dom cell selection algorithm in our
spreadsheet software.

Second, all physicians were asked to re-
fer a minimum of 10 patients with type 2
diabetes who met the study criteriad
aged 18 to 63 years and having Medi-Cal
health insurancedusing one of twometh-
ods: retrospective or prospective referrals.
The retrospective referral method in-
volved referring all eligible patients who
had visited the physician, working from
most recent up to the past 6 months. Be-
fore referral, the offices called the patients
using a study-provided script that
offered a chance to opt out of being re-
ferred. The prospective method was simi-
lar. Physicians referred all eligible patients
visiting the office for up to the next 6
months or until a minimum of 10 referrals
were made. In this case, a flier was pro-
vided to each patient about the study by
the office staff, allowing the patient an
opportunity to opt out of being referred.

Both methods received an institu-
tional review board–approved waiver
of Health Insurance Portability and Ac-
countability Act authorization by the
University of Southern California Office
for the Protection of Research Subjects.
In both approaches, the potential for
physicians to hand-select patients is re-
duced by the requirement that all pa-
tients meeting the criteria be referred.
A total of 1.8% of patients opted out of
being referred, accounted for in the

study response rate. From the referrals,
we then randomly selected patients
(again on a rolling basis using a random
cell selection algorithm in our spread-
sheet software) until we reached a
goal of;5 patients per physician. There
were no significant differences in opt-
out rates, response rates, or demo-
graphics between referral methods.

Measures

Medical-Home Total Score and Its Features

We used the Primary Care Assessment
Tools (PCAT) Adult Expanded to assess
patient-reported indicators of medical-
home quality (13,14). The PCAT has
good reliability and validity and consists
of 96 questions that evaluate 7 features:
1) first-contact care, 2) continuity of
care, 3) comprehensiveness, 4) coordi-
nation, 5) community-oriented care, 6)
family-centered care, and 7) cultural
competence. Each question is scored
using a Likert-type response scale as fol-
lows: “definitely not” (1 point), “proba-
bly not” (2 points), “probably” (3 points),
and “definitely” (4 points). Missing values
in any of the PCAT items were assigned
the average score of 2.5. A total medical-
home score averages the responses
across all of the features.

The first four features have two sub-
components each: one based on the
structure indicating the capacity to prac-
tice as a medical home and one based on
the process indicating actual care deliv-
ery. First-contact care refers to the con-
cept that care is available and first sought
from the medical home when a new
health or medical need arises, reflecting
that services are accessible (structure)
and utilization occurs when a need arises
(process). Continuity of care refers to the
use of a regular source of care over time,
including tracking a defined population
(structure) and the perceived ongoing
patient-provider relationship (process).
Comprehensiveness refers to the range
of services offered (structure) and the
recognition of problems and their appro-
priate delivery (process). Coordination re-
fers to arranging for and following up on
specialist health services, including effec-
tive information systems (structure) and
use of that information as it bears on cur-
rent needs for integration of all patient
care (process).

Threeother features haveonly aprocess
component. These include community-
oriented care that refers to the concept
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that all primary care is delivered in the
context of the community, such that pro-
viders recognize the common health
needs of the community and strive to
be aware of, and oriented to, providing
services to address those needs. Family-
centered care refers to the recognition
of the family as amajor participant in the
diagnosis, treatment, and recovery of
patients. Providers must be aware of
the family context, learn about the fam-
ily history of illness and health risks, and
work to incorporate the family as
needed into care. Cultural competence
refers to provision of care that respects
the language, beliefs, and attitudes of
people as they influence health. Pro-
viders should be prepared to address
language barriers and account for cul-
tural beliefs and practices in working to
promote health.

Diabetes Care Received

We asked patients when they had their
last HbA1c test (“When was your last
HbA1c test? This is a test that measures
your average blood sugar level over the
past 2 or 3 months.”) and dilated eye
exam (“When was the last time that
you had an eye exam during which the
doctor put drops in your eyes that made
your pupils large? You may have been
unable to see enough to drive or had
to wear dark glasses afterward.”). Re-
sponses were dichotomized at 6 months
for last HbA1c test and at 1 year for last
eye exam. Patients were asked if their
physician gave them a plan to manage
their own care at home, if they have had
diabetes education outside of their
usual doctor or nurse visits, and
whether they had met with a dietitian
(defined for them as “a person who
teaches others what foods to eat to
help you manage diabetes”).

Diabetes Education Received

Patients were asked if in the past 6
months their physician had discussed
any of nine topics with them: when
and how to take insulin or diabetes pills,
when and how to check blood glucose,
how to time their meals, what to
eat, how to check and care for their
feet, howto increase their physical activity,
how to make changes in medications,
how to deal with the emotional de-
mands of diabetes, and where to find
community resources to help with dia-
betes. Responses to each item were di-
chotomous (yes/no) and are reported in

this study as the total number of items
discussed (0 to 9).

Analysis
Descriptive statistics were first obtained
for demographic characteristics, includ-
ing race, education, employment, mari-
tal status, self-reported health status,
medical-home scores for each feature
and total score, as well as diabetes
care and diabetes education received.
Next, bivariate analysis was conducted
to examine the differences in medical-
home scores and demographics among
different diabetes care and diabetes ed-
ucation received. To test the signifi-
cance of differences, t tests or ANOVA
were performed for medical-home
scores and x2 tests for demographics.
Finally, logistic regression of total medical-
home score on diabetes care and linear
regression of total medical-home score
on diabetes education received were
conducted, controlling for demograph-
ics. Seven people had one or more
missing values in the study covariates
and were dropped in the regression
analyses. Data were analyzed using
STATA 11.

RESULTS

Data collection was completed between
June 2012 and May 2013. A total of 540
patient interviews were completed by
telephone in Spanish (55.3%), English
(43.7%), and Mandarin or Armenian
(1%). The most conservative response
rate (56.9%) is calculated as the total
completed patient interviews (n = 540)
out of all patients sampled (n = 949).
Approximately one-fifth of all patients
sampled had an incorrect phone num-
ber and address (n = 165) and were
not considered usable. The response
rate among just the usable listings (n =
784) was 68.9%. Among patients that
we reached and spoke with (n = 635),
the response rate was 85.0%.

Table 1 provides a listing of the de-
scriptive details of the 540 patients sur-
veyed. Of note, 77% were Hispanic, 56%
had less than a high school education,
and 72% were unemployed. Medical-
home performance measurements
yielded an average score of 2.85 6
0.29 (based on a 1–4 scale, with 4 rep-
resenting the highest level of care). The
lowest score was for community orien-
tation (2.10 6 0.61) and the highest for
first-contact utilization (3.81 6 0.40).

With regards to diabetes care, a major-
ity (83%) reported having their HbA1c
level measured within the past 6
months, while only 58% recollected hav-
ing had a dilated ophthalmologic exam-
ination within the past year. Other
measures regarding education and self-
management are provided in Table 1.

Table 2 provides a bivariate compari-
son between measures of diabetes care
and medical-home performance. Higher
medical-home performance was re-
ported among patients who had re-
ceived more timely and thorough
diabetes care. For example, the first-
contact access feature score was higher
among patients who had an HbA1c test
in the past 6 months compared with
those who had the test longer ago
(2.38 vs. 2.25; P , 0.05) and an eye
exam in the past year compared with
an eye exam longer ago (2.39 vs. 2.31;
P , 0.05). Similar patterns were found
for all measures of medical-home perfor-
mance except the comprehensiveness-
services available feature. Interestingly,
none of the sociodemographic variables,
except health status, were found to be
associated with any of the diabetes
care measures.

Table 3 shows the relationship be-
tween overall medical-home perfor-
mance and the diabetes care measures
after adjustment for sociodemographics
and health status. We show the total
medical-home performance score that
summarizes all of the features here
(rather than the individual features) be-
cause they were nearly all associated
with the diabetes care measures in Ta-
ble 2. This table shows that total medical-
home score (on a scale from 1 to 4) is
associated with improvements in each
of the diabetes care measures. For
example, a 1-point increase in total
medical-home performance is associ-
ated with 4.53 higher odds of reporting
they had an HbA1c test in the past 6
months and 1.88 higher odds of having
an eye exam in the past year. Also, a 1-
point increase in total medical-home
performance was associated with a
5.66-point increase in our tally of diabe-
tes education items received (on a scale
of 1–9 items).

CONCLUSIONS

The concept of a patient-centered med-
ical home is becoming an accepted
model for the delivery and coordination
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of care for patients in primary care set-
tings. This study is one of the first to
specifically target diabetes in relation-
ship to medical-home performance. Di-
abetes is one of our greatest emerging
health care problems, and it is particu-
larly suited for this sort of analysis given
the availability of clearly defined pre-
ventive care guidelines. In addition, the
treatment of diabetes involves engage-
ment of patients regarding lifestyle be-
haviors, which may benefit from the
ongoing patient-provider relationship
and other features in the primary care
medical home.

Indeed, this study found that among
individuals with Medicaid insurance,
therewas a relationship between patient-
reported indicators of the medical-home
model and better patient-reported diabe-
tes care. In bivariate analysis, medical-
home features nearly across the board
were associated with better diabetes
care. When summarized as a total score
in multivariate analysis, medical-home
performance was more predictive of di-
abetes care than any sociodemographic
measures in our analysis. This is some-
what expected given that the study is lim-
ited to Medicaid patients (limiting
heterogeneity), but this also provides ev-
idence that medical-home performance
may lead to improvements in patient-
reported diabetes care, even in this
lower SES population.

The overall PCAT score reported by this
population was slightly lower than gener-
ally found for privately insured patients in
HMO settings (15). This suggests some
room for improvement. Many projects
have been developed to enhance primary
care practices, and some may be adapt-
able to practices predominantly serving
Medicaid or otherwise low-SES patients.
One review identified more than 40
medical-home transformation projects
nationwide, with 8 reporting measures
of diabetes care or outcomes (16). Absent
randomized controlled trials, before and
after data in these pilots suggested the
potential for improvements in diabetes
care, outcomes, and costs. If medical-
homeperformance as shown in this study
is indeed important for patients with di-
abetes, then the challenge will be to en-
able more practices to adopt at least
some of these features (17,18). For those
practices serving predominantly Medic-
aid patients, the challenge is likely
greater.

Table 1—Descriptive statistics (N = 540)

No. Mean 6 SD/%

Demographics
Race
Hispanic 417 77.22
Non-Hispanic black 72 13.33
Other 51 9.44

Education
Less than high school 305 56.48
High school graduate or equivalent 116 21.48
College or higher 114 21.11

Employment
Unemployed 388 71.85
Employed 151 27.96

Marital status
Single 250 46.30
Married 289 53.52

Health status
E/VG/G 244 45.19
Fair/poor 296 54.81

Medical-home performance (range 1–4; 4 = best)
First contact
Utilization 540 3.81 6 0.40
Access 540 2.36 6 0.44

Longitudinality 540 3.35 6 0.43
Coordination
Processes 540 2.79 6 0.60
Information systems 540 2.89 6 0.63

Comprehensiveness
Services available 540 2.94 6 0.37
Services received 540 2.53 6 0.77

Family-centered care 540 2.91 6 0.94
Community orientation 540 2.10 6 0.61
Cultural competence 540 3.33 6 0.80
Total score 540 2.85 6 0.29

Diabetes care
Last HbA1c test
,6 months 450 83.33
$6 months 90 16.67

Last eye exam
,1 year 312 57.78
$1 year 228 42.22

Plan to manage care at home 306 56.67
Had diabetes education outside 257 47.59
Visited a dietitian 252 46.67

Diabetes education (no. and % saying yes)
Insulin or diabetes pills 405 75.00
Check blood glucose 446 82.59
Time your meals 375 69.44
What to eat 421 77.96
Check and care for your feet 358 66.30
Increase physical activity 424 78.52
Make changes in medications 287 53.15
Emotional demands 243 45.00
Community resources 235 43.52
Total score (mean) 540 5.91 6 2.76
Poor (0–4) 165 30.56
Fair (5–7) 169 31.30
Good (8–9) 206 38.15

Formedical-homemeasures, all 88, 99, andmissing values were coded as 2.5. For last HbA1c test,
31 observations of “don’t know” were coded as$6 months. For last eye exam, 14 observations
of “don’t know” were coded as$1 year. For diabetes education, “don’t know” was coded as 0.
Education score equals the number saying “yes” to the nine education items with minimum of
0 and maximum of 9. E/VG/G, excellent/very good/good.
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There are several limitations to the
study. First, the data are cross-sectional,
suggesting only association not causa-
tion. Second, the data were collected
from an important and growing, but
unique, population (mostly Hispanic
Medicaid-insured patients in Los
Angeles), and so the results may not be
fully generalized to other vulnerable
groups. Third, features in the PCAT to
assess medical-home quality align
closely, but not perfectly, with the other
measures of medical home (such as
thoseby theNational Committee forQual-
ity Assurance). As such they may not
reflect a complete measure of medical-
home quality. The National Committee
for Quality Assurance measures are dif-
ferent in that they are reported by
physicians and include elements of re-
imbursement not included in the PCAT.
It may be important for readers to note
these differences.

Fourth, an element of endogeneity
may exist in the results because the in-
dependent and dependent measures
were reported by the same individual.
For example, an individual who has a
positive outlook on their medical care
in general may report positive re-
sponses on both medical-home quality
and diabetes care. While we cannot rule
out this potential endogeneity, it is re-
duced by the use of more reporting
measures (e.g., Do you have to wait
more than 30 min before you are seen
by a doctor or nurse?) rather than rating
measures that tend to be based onmore
evaluative or subjective satisfaction
measures (e.g., How satisfied are you
with the wait time to be seen?).

Lastly, the diabetes quality measures
were obtained by patient self-report
and thus may be neither accurate mea-
sures of either medical-home perfor-
mance nor complete and objective
measures of clinical care. Previous
work suggests the level of concordance
between patient self-report andmedical
record or administrative data are only
fair (55–65%), with patients tending to
overreport (rather than underreport)
diabetes services (19–21). Patient-
reported data are nonetheless very im-
portant. These data reflect the patient’s
understanding of their condition and
their perceived health care needs and
thus likely influence care-seeking be-
haviors (22). The findings should, how-
ever, be confirmed with medical record
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or administrative data, but even those
sources are not considered fully accurate
and unbiased (20,23).
Despite these limitations, this study

adds important evidence to the value of
the primary care medical home for pa-
tients with chronic disease. The study
also adds to the literature on howpatients
perceive the medical-home model and its
impact on perceptions of chronic disease
care. In our analysis, features consistent
with higher medical-home performance
were related to improvements in pa-
tient-reported diabetes care measures.
This adds to the literature onhowpatients
perceive the medical-home model and
suggest that the results may be particu-
larly important, given that this study was
conducted among a Medicaid (low-SES)
population where the prevalence of dia-
betes is higher, the potential for poor out-
comes is greater, and resources dedicated
to primary care tend to be fewer.
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